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ABSTRAK 
 
 Penelitian ini bertujuan untuk melakukan fabrikasi preform kaca tellurite 
berbentuk kotak dan core serta melakukan karakterisasi pada kaca yang dihasilkan 
berupa densitas kaca, indeks bias, absorbsi dan transmitansi dan kebocoran berkas 
cahaya pada preform sampel kaca. Kaca tellurite yang digunakan adalah TZBN 
(Tellurium Zinc Bismuth Natrium Oksida) dengan komposisi (%mol) 60TeO2 – 
(34-x) ZnO – 2 Bi2O3 – 4Na2O – xNd2O3 (dengan variasi % mol x=0 ; 0.5 ; 1 ;  
1.5). Fabrikasi telah berhasil dilakukan dengan menggunakan metode melt 
quenching. Rapat massa kaca telah diukur menggunakan metode Archimedes 
diperoleh hasil (5.45 – 5.58) gram/cm3. Indeks bias kaca diukur menggunakan 
metode sudut Brewster pada panjang gelombang 746.191 nm menghasilkan 
indeks bias (1.81-19.2). Absorbsi diukur menggunakan UV-Vis spektrometer 
Perkin Elmer Lambda 25 dengan panjang gelombang (200-800) nm. Kebocoran 
berkas cahaya pada preform diukur menggunakan laser merah dengan panjang 
gelombang 746.191 nm. Hasil karakterisasi menunjukkan bahwa rapat massa dan 
indeks bias kaca mengalami kenaikan seiring dengan kenaikan konsentrasi dadah 
ion Nd
  
pada kaca TZBN:Nd. Melalui pengukuran spektrum UV-Vis 
menunjukkan bahwa terjadi penyerapan dengan intensitas yang tinggi pada 
panjang gelombang 431 nm, 473 nm, 515 nm, 527 nm, 586 nm, 628 nm, 684 nm, 
dan 749 nm dan penyerapan tertinggi berada pada panjang gelombang 586 nm.  
Kata kunci : Preform, TZBN:Nd, rapat massa, indeks bias, Spektroskopi UV-
Vis. 
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PREFORM TZBN:Nd 
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Jurusan Fisika Fakultas Matematika dan Ilmu Pengetahuan Alam 
Universitas Sebelas Maret, Surakarta 57126 
E-mail : sejatiratna92@gmail.com 
 
ABSTRACT 
 
This research aims to do the fabrication of tellurite glass box-shaped 
preform and core as well as perform characterization of glass produced in the 
form of glass density, refractive index, the absorption and transmitansi and the 
leakage of beam of light on the sample glass preform. Tellurite glass was TZBN 
(Sodium Bismuth Tellurium Oxide Zinc) with composition (% mol) 60TeO2 – 
(34-x) ZnO – 2 Bi2O3 – 4Na2O – xNd2O3 (with variation% mol x = 0.5; 0; 1; 1.5). 
Fabrication has been successfully performed using melt quenching method. Glass 
density had  measured using Archimedes method obtained result (5.45 – 5.58) 
gram/cm
3
 . Refractive index of glass had measured using Brewster angle method 
at 746.191 nm wavelength generated a refractive index (1.81-19.2). Absorption 
was measured using an Uv-Vis spectrophotometer Perkin Elmer Lambda 25 with 
a wavelength of (200-800) nm. Loss of light beam on preform was measured 
using a red laser with a wavelength of 746.191 nm. Characterization of the results 
showed that density and the refractive index of glass increased along with the 
increase concentration of ionic doped Nd on glass TZBN: Nd. UV-Vis spectra 
measurement indicate that absorption occurs at wavelength of 436 nm, 470 nm, 
532 nm, 530 nm, 595 nm, 590 nm, 700 nm, and 750 nm and the highest 
absorption at 589 nm wavelength.  
Keywords: Preform, TZBN: Nd, density, refractive index, UV-Vis 
Spectroscopy. 
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DAFTAR SIMBOL 
Simbol Satuan 
T      = Temperatur °C 
      = Volume molar cm
3
/mol 
E      = Medan listrik V/m 
B      = Medan magnet Tesla  
h       = Konstanta Plack (6,626 x 10
-34
)  J.s 
c       = Kecepatan cahaya  (3 x 10
8
)  m/s
 
        = Permitivitas ruang hampa  (8,854 x 10 
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) C
2
/N. m
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NA     = Bilangan Avogadro (6,022 x 10
23
) partikel / mol 
λ        = Panjang gelombang M 
n          = Indeks bias   
       = Sudut polarisasi Derajat (°) 
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R      = Reflektansi  
T      = Transmitansi % 
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d       = Ketebalan kaca Cm 
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TE     = Transverse Electric  
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       Refraksi molar cm
3
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      = Polarisabilitas molekul Å
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       Massa  gram 
 
  
 
 
